ABSTRACT: With science being part of millions of people's everyday lives and topics penetrating politics and grabbing headlines, effective and accurate communication of science may be more important today than ever. Decisions have to be made in response to big issues such as climate change, declining biodiversity, ocean health and securing adequate food supplies for the growing world population, to name a few. However, most news readers, listeners and viewers have limited or no scientific education on which to base their opinions, and limited knowledge of where and how to find objective information. Aggravating this is the recent cut-back of entire departments specializing in science journalism at major news outlets. The contributions to this Theme Section present some of the many challenges facing science journalism and science communication in a changing world.
CONCERNS
Science journalism is facing tough challenges today. The general public has a desire, and a right, to learn what new discoveries are being made and how these may affect everyday life, and they rely on science journalism to bring them this information. However, the topics are often very complex and difficult to relay in terms that are understandable for the non-expert, and they can be politicized or pushed by different lobbies. Topics such as climate change or stem cell research affect humanity on an existential level, and the ethics involved in portraying these topics -how, or indeed whether to portray them -are complex. Recent cutbacks of entire sections devoted to science reporting at major English-language news outlets are set to contribute to the major changes taking place in science journalism (e.g. Brumfiel 2009 , Bubela et al. 2009 , McElroy 2009 ); however, developments in non-English-speaking countries seem to be positive (Cornell 2009 , this Theme Section (TS); El-Awady 2009, Elmer et al. 2009 , Irwin 2009 ). The contributions to this TS address various aspects of the challenges science journalism faces today.
• Do journalism ethics apply to science journalism?
Describing the challenges presented to science journalists with respect to reporting on climate change, Ward (2009, this TS) emphasizes that this may have its own set of ethics entirely and may warrant moving away from the principle of 'balanced reporting', in which both sides of an argument are given an equal amount of space. Wolff (2007) points out that, in the case of climate change, the evidence is so overwhelming that presenting both sides equally may be misleading.
Journalism's ethics, and the goals of science communication, also vary depending on country, cultural and political background, and circumstances. In developing countries, governments may want to highlight positive developments in scientific research, possibly to gloss over other problems (Cornell 2009 ). In this situa-
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• Who is responsible for making sure that results of scientific research are accurately portrayed in the media? What part do the journalists, the publishers, the researchers play?
The responsibility for accurate science reporting lies, according to Halliday (2009, this TS) , with journalists and researchers alike. She suggests that, 'science graduate students should be required to take a course on writing for the public -not with the intention of turning scientists into journalists, but to help them take a step back from the language they are immersed in. ' Halliday (2009, p. 27) . The specialized language used in communications between scientists and a fear of being misrepresented may be the main reasons why scientists are reluctant to communicate what they do to the public. To change this, Halliday (2009) suggests courses in science communication to be taught during graduate school.
Trust in reported research may also, to a large extent, depend on the readers' perception of possible conflicts of interest of the researchers. Building on an earlier study (Cook et al. 2007 ) highlighting a lack of disclosure of funding sources in many health and science news stories, Cook et al. (2009, this TS) asked science journalists about their practices with respect to uncovering and reporting on possible conflicts of interest. They found that most journalists had 'considerable awareness' of the implications of potential conflicts of interest, but that journalistic research and reporting practices varied widely and were largely influenced by considerations of time, space and editorial practices.
With the still relatively new freedom of press in Russia, journalists as well as publishers face choices as to what is reported -science or hyped-up pseudoscience -according to Egikova (2009, this TS) . 'Nowadays, there is nothing standing between us and good science journalism', but 'freedom itself is important, but it is not enough for science journalism' says Egikova (2009, p. 31 and 32 ).
• How is public opinion on science topics formed, and what role does journalism play in this?
The Internet adds a new dimension to communication in general, and the communication of science in particular. It has become almost omnipresent, and there are no set rules on what goes: anyone can post anything about any subject they choose, without quality control for most of it. The potential for readers to be misled is enormous, and readers are not able to distinguish between 'good' and 'bad' information (Clarke 2009, this TS) . While 'interpreters' of scientific information -the journalists -have a responsibility to report accurately, Clarke (2009) also recommends sticking with the time-proven peer review system as the primary quality control mechanism of scientific literature.
• Are certain topics pushed, are others neglected?
As news online comes faster and faster, there is an enormous temptation for media outlets and journalists to quickly publish topics that will grab the readers' attention, sometimes at the cost of accuracy. Arguably, there may also be an increasing temptation for scientists to hype their research and 'hit the headlines'. A recent example is the media blitz around Darwinius masillae (aka 'Ida'). The release of information -and even scientific publication -about this fossil, presented as the 'missing link' in human evolution, seems to have been concerted with simultaneous documentaries and press releases (e.g. Zimmer 2009 ). However, in this instance, the strategy seems to have backfired somewhat (Arango 2009 , Switek 2009 , Zimmer 2009 ), and may even have helped to highlight the dangers in overly hyping science. Nevertheless, such hype can contribute significantly to the quick spread of misinformation and thus damage public understanding of scientific topics, as well as lead to mistrust of scientific discoveries and even scientists themselves.
• A significant amount of science news is produced by freelance science writers. How much time can they, literally, afford to spend on researching a topic thoroughly?
Looking back over 15 yr as a science writer in both the UK and Germany, Gross (2009, this TS) observes that the time available for proper research on a subject and the space given to science topics in publications has decreased drastically. According to Gross (2009, p. 5) , 'the competition for readers' attention and the general acceleration of communications has restricted the range of scientific subjects that can be reported'.
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